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sue within the opening, and a storage space to store 
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Description 

[0001 ] This Invention relates to taking samples of tis- 
sue from the body for biopsy analysis. 
[0002] Tissue samples can be examined in a labora- 
tory to determine the presence of a pathological disorder 
(e.g. malignancy). Often, the samples must be obtained 
from deep within the body using a medical sampling in- 
strument. It is usually best to obtain several samples 
around the location where the disorder is suspected so 
that the presence and progress of disease, if any, can 
be accurately determined. The samples must be cata- 
logued according to the location from which each sam- 
ple is taken and the integrity of the samples must be 
maintained for the subsequent laboratory analysis. 
[0003] US 4,785,826 discloses an instrument used to 
gather tissue. The device retains a gathered tissue 
specimen by closing the end of a hollow member while 
the member is in the gathering position. 
[0004] According to the present invention there is pro- 
vided a device for collecting from a tissue surface, a 
sample of tissue, including tissue specimens, polyps, or 
the like, comprising: 

a device body defining a forward-facing tissue re- 
ceiving opening of substantially predetermined 
width through which tissue may pass when said 
opening is near said tissue surface, 
a severing element actuatable across the width of 
said tissue receiving opening when tissue from said 
surface extends through said opening for severing 
said tissue from said surface, and 
a storage space proximal of and adjacent said 
opening for storage of multiple successively taken 
samples by repeatedly passing tissue through said 
opening and actuating said severing element, char- 
acterised in that 

said severing element comprises a cutting loop, 
said cutting loop being actuatable between an open 
configuration that is oriented generally coaxially 
with said tissue-receiving opening and a closed 
configuration in which the loop passes across said 
opening to sever said tissue. 

[0005] The cutting loop may be actuated by a control 
wire extending parallel with the axis of said body. 
[0006] The control wire may pass through a lumen ex- 
tending to an opening adjacent said tissue-receiving 
opening. 

[0007] The cutting loop may be actuated by withdraw- 
ing it into said lumen. 

[0008] The device may further comprise a retractor 
extendable distally beyond said opening and said cut- 
ting loop for engaging said tissue surface and retracta- 
ble proximally to draw tissue through said tissue-receiv- 
ing opening and cutting loop. 

[0009] The retractor may be a spear-form element 
adapted to pierce tissue and having a retaining barb on 



its distal end. 

[001 0] Preferably, a cutting guide is also provided on 
the outer surface of the body of the device proximal of 
said tissue-receiving opening, said guide formed by a 

5 slot including a cutting edge with a portion communicat- 
ing with the periphery of said opening such that tissue 
prolapses into said slot when the periphery of said de- 
vice is placed against said tissue surface, said device 
being rotatable about its axis so that tissue in said slot 

10 is cut by said cutting edge and tissue passes through 
said tissue-receiving opening, the depth of said cut and 
the width of tissue passing through said opening being 
determined by the degree of rotation of said body and 
the width of said guide. 

15 [0011] Preferably, the depth of said cut is 1 -2 mm for 
each rotation of said device. 

[0012] The invention has many advantages. For ex- 
ample, sampling into tissue to a desired depth can be 
achieved by controlling the amount of sample that en- 

20 ters the forward-facing coring opening of the device, by, 
for example, controlling how deeply the device is ad- 
vanced into a tissue wall or how much tissue is drawn 
through the opening using a retractor. Thick samples 
can be taken in a single sampling action; for example, 

25 samples beyond the mucosal layer (submucosal sam- 
pling) can be taken from a site in a single sampling ac- 
tion. Careful control of sampling depth also permits sam- 
ples to betaken from very thin tissue walls without punc- 
turing the walls. Multiple samples can be taken, stored 

30 in the device, and maintained in a hydrated state without 
removing the device from the body. 
[0013] An example of the present invention will now 
be described with reference to the drawings, in which: 

35 Fig. 1 is a perspective view of an embodiment of the 
invention being delivered into the body through an 
endoscope; 

Figs. 2-2e illustrate the structure and use of an em- 
bodiment of the invention; 

40 Figs. 3-3e illustrate the structure and use of another 
embodiment of the invention; 
Fig. 4 illustrates the structure and use of another 
embodiment of the invention; 
Figs. 5-5c illustrate the structure and use of another 

45 embodiment of the invention. 

[0014] Referring to Fig. 1, the device 10 for multiple 
biopsy sampling may be delivered into the body through 
the channel of an endoscope device 11 (e.g., gastro- 

50 scope, sigmoidoscope, or colonoscope). The endo- 
scope device typically has a length of about 1 00-250 cm 
and a channel diameter of 2.0 - 3.8 mm, typically about 
2.8 mm. A distal sampling portion 16 is extended from 
the endoscope for cutting and storing a sample of tissue 

55 from a body surface 1 8 of a patient (e.g. from a surface 
in the gastrointestinal tract or bronchial tract). The de- 
vice has a diameter of preferably around 1 .8 - 2.4 mm, 
typically about 2.3 mm or less and is of sufficient flexi- 
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bility so it passes easily though the channel when the 
endoscope follows a tortuous body passageway. The 
endoscope includes other lumens for water, air, suction, 
and viewing. Devices according to the invention can be 
adapted to be introduced to sites (e.g., urinary tract, re- 
productive organs, cardiac tissue, or the like) deep with- 
in the body by other means. For example, a device can 
be configured with a lumen so that it can be advanced 
over a guidewire, e.g., in vascular applications. The de- 
vice may be passed through an introducer or guiding 
catheter in, e.g., cardiac applications. The sampling and 
storage arrangements may be useful in open surgery 
applications, in breast biopsy in which the device is 
pressed directly into tissue, laproscopic biopsy in which 
the cutting element is positioned through a tubular in- 
strument extending through the skin, and percutaneous 
needle biopsy in which the device is directed through a 
hole in the skin to sample an internal organ, e.g., the 
liver. 

[0015] Various cutting element arrangements are 
possible; for example, elements that rotate about a pivot 
point and are biased by a spring could be provided. Ar- 
rangements with more than two cutting elements may 
also be used. One of either the cutting member or tubu- 
lar member may be moveable and the other stationary. 
The components that experience sliding motion may in- 
clude a lubricant. For example, the interior wall of the 
inner tubular member may include a low friction coating 
17, e.g., of teflon, silicone, or a hydrogel, so that sam- 
ples within the tube and storage space slide easily. The 
outer surface of the inner tubular member and/or the in- 
ner surface of the outer tubular member may also in- 
clude a lubricant to ease sliding motion. (Other sliding 
components in other embodiments, shown below, e.g., 
control wires and cutting loops may also include a lubri- 
cant.) 

[0016] Referring to Figs. 2-2e, in this embodiment, a 
tubular member 50 defines at its distal end, a forward- 
facing distal opening 52 and includes within a retractor 
54, preferably a spear-form element with a barb as 
shown, or another retractor type as discussed above. 
The retractor 54 is axially movable (arrow 56) and ex- 
tends through a storage space 58 bounded on the prox- 
imal end by a sample stop 60. The axial motion of the 
retractor 54 and stop 60 are controlled separately; the 
retractor passes through an aperture in the stop and the 
stop is controlled by a separate member 61 . (Alterna- 
tively, in other embodiments, the retractor may be at- 
tached to the stop so they move axially together.) 
[001 7] The embodiment also includes a wire-form cut- 
ting loop 64. The loop, shown extended in Fig. 2, is ori- 
ented with its centre roughly along the axis of the device 
and sized to approximate or be larger than the outer di- 
ameter of the distal portion of tubular member 50. The 
loop 64 may be formed of a shape memory metal, e.g., 
nitinol or other elastic materials, such as cold-worked 
stainless steel, or a plastic, that can be preformed and 
trained so it is capable of being repeatedly withdrawn 



into a lumen 62, where the loop is in a compacted state, 
and then extended therefrom to open and orient the loop 
as shown. 

[001 8] A control wire 65, for retracting and extending 
5 the loop, may be made integrally or attached to the loop. 
The lumen 62 may be constructed integrally with the tu- 
bular member 50. 

[0019] Referring particularly to Fig. 2a (cross-section- 
al view), in use, the control wire 65 is extended distally 
10 so the cutting loop 64 is formed and positioned just distal 
of the open end 52 of the device 50, which is brought in 
proximity of the surface 1 8 where a sample is be taken. 
The retractor 54 is extended distally (arrow 66) so it 
pierces the tissue surface 1 8. As the retractor 54 is ex- 
's tended distally, previously taken samples, samples 1-4, 
are displaced proximally. 

[0020] Referring particularly to Fig. 2b, the retractor 
54 is then withdrawn proximally (arrow 68), bringing tis- 
sue into the distal end opening of the member 50 and 

20 through the cutting loop 64. 

[0021] Referring particularly to Figs. 2c, 2d (end on 
view, tissue not shown) and 2e, the tissue sample is sev- 
ered from the surface 1 8 by withdrawing the control wire 
65 proximally, which draws the loop 64 through tissue 

25 across the end opening 52 of the member 50. With the 
loop 64 substantially withdrawn in the lumen 62, the new 
sample, sample 5, is completely severed from the sur- 
face 18 (Fig. 2e). The process can be repeated by ex- 
tending control wire 65, distally and hence forming the 

30 cutting loop 64, to cut the next sample, as shown in Fig. 
2a. 

[0022] Referring to Figs. 3-3e, another embodiment 
is shown. In this case, the device includes near the end 
opening 54, a cutting guide 70, formed in the wall of the 

35 tubular body adjacent the distal end. (The guide does 
not extend across the diameter of the end opening; rath- 
er, it is formed by cutting out a portion of the side wall 
of a tube.) The device further includes a cutting loop 72, 
having an open diameter larger than the diameter of the 

40 end 54 of the device. 

[0023] In this embodiment, the depth of the sample 
cut can be carefully and conveniently controlled. The 
end 54 of the device is pressed against the tissue wall. 
(The end need not be sharpened to a tissue-cutting 

45 edge.) Tissue prolapses into the gap 76 proximal of the 
cutting guide 70. The gap is bordered by sharpened cut- 
ting edges 78, 78*. Thus, tissue cutting occurs only dur- 
ing rotation of the device. The depth of tissue cut during 
rotation is controlled by the width of the cutting guide W 

so from the end 54 of the device to the lowermost proximal 
portion of the cutting edge 78. Thus, for a single rotation, 
a helical, circumferential cut through tissue is made to 
a depth no greater than the width W. The cutting loop 
72, of an enlarged diameter, slides distally over the body 

55 of the device as the distal end enters the tissue. The 
loop 72 can be retracted to sever the sample of control- 
led depth from the body surface. An axially movable re- 
tracting arm 74, passing through a slotted lumen 76, 
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may also be provided to pull samples into the body of 
the device for storage. The lumen slot 77 allows the ra- 
dially extending arm to be withdrawn proximally. An op- 
tional stop member 80, in this case a conical member 
that widens to greater diameter in the distal direction, 
can be positioned on the device to assure that coring 
beyond a predetermined depth does not occur. The stop 
member can be an umbrella-type assembly that chang- 
es the axial location of the end of the stop by opening 
and closing radially, as shown. Other stop mechanisms, 
such as an inflatable balloon or a spring-form wire may 
also be used. Apertures 82 are placed in the body of the 
device so that fluids (e.g. ambient body fluids) can easily 
pass to contact previously taken samples while they are 
being stored to keep them from drying out, which can 
damage cell structure and make pathological examina- 
tion more difficult. Saline solution or the like may also 
be passed from proximal portions e.g. through the main 
lumen, into contact with samples. The saline may flow 
out of the apertures 82. 

[0024] The body of the device is preferably formed of 
a highly torqueable plastic tube, but for the distal end 
including the cutting tang 70, which is preferably formed 
of metal. The proximal portions of the device include a 
wire coil body 83 that can be passed through torturous 
passageways, e.g., an endoscope channel. The shape 
of the guide can be varied to affect various depths and 
cutting profile. Typically, the most distal end of the guide 
terminates in a sharp point, as shown, to help start the 
cutting when rotation begins. The control wire and/or the 
cutting loop may be made of braided wires. The cutting 
loop may be shaped along its inner edge to form a sharp 
cutting surface. The cutting loop may also be heated e. 
g., by electric current. The end of the tubular member 
may flare outward, distally to facilitate drawing tissue in- 
to the end. 

[0025] Referring particularly to Fig. 3a, in use, the en- 
larged cutting loop 72 is extended and the distal end of 
the device, including front-facing surface of the cutting 
guide 70, is pressed against the surface 18 of tissue 
from which a sample is be taken. Tissue prolapses into 
the gap 76 of the cutting guide. (This embodiment does 
not include retractor 74 or stop 80. The mechanical sim- 
plicity of this embodiment is an advantage, since, it can 
be delivered through tighter lumen tracts to hard-to 
reach sampling sites.) 

[0026] Referring particularly to Fig. 3b, the body of the 
device is pressed against the tissue and rotated about 
its axis (arrow 88), causing tissue in the gap 76 to be 
cut by the sharpened edges 78, 78*. 
[0027] Referring particularly to Fig .3c, as the distal 
end of the device enters the tissue due to the rotating 
cutting motion, the cutting loop 72 is pushed proximally, 
over the outside of the body. 

[0028] Referring particularly to Fig. 3d, when the de- 
vice has entered the tissue to a desired depth, for ex- 
ample, a single rotation of the device cutting to a depth 
equal to the width of the guide, a sample can be severed 



from the tissue surface 18 by withdrawing the cutting 
loop 72 into the lumen 52. The cutting loop, drawn back 
into the lumen 62 over the body, cuts the tissue across 
the opening of the distal end of the device. 

5 [0029] Referring particularly to Fig. 3e, with the cut- 
ting loop 72 drawn substantially completely into the lu- 
men 52, a thickness-controlled sample is severed from 
the tissue surface 18. The procedure above can be re- 
peated to take an additional sample if desired. 

10 [0030] Referring to Fig. 4, another embodiment is 
shown. In this case, the device includes a tubular mem- 
ber 1 00, having an open tubular distal end 102. The dis- 
tal end 102 is sharpened so the device may be urged 
into tissue to a desired depth, by extending the device. 

15 distally axially. A cutting wire 1 04 is provided across the 
circumference of the device. To sever a tissue sample, 
the body of the device is rotated about its axis (arrow 
106); For each sample taken, the device produces two 
sample halves. For example, sample halves 110, 112 of 

20 sample 1 08, since the tissue has been bisected by the 
cutting wire 1 04 when the device was urged distally into 
the tissue surface. The device may further be provided 
with retractor members 114, 116, which may be in the 
form of a spear-form element or other retractors as de- 

25 scribed above. 

[0031] Referring to Figs. 5-5c, another embodiment 
for severing tissue is shown. In this case, an arrange- 
ment for severing tissue across the distal end 130 of a 
tube 132 includes a pair of wire cutting elements 134, 

30 136, that join at respective ends to control wires 138, 
139, that are axially moveable in lumens 140, 141. In 
the configuration shown in Figs. 5 and 5a (end-on view), 
the control wires are extended, which bows the wire cut- 
ting elements 134, 136 outward, causing them to con- 

35 form to the outer end of the tubular member so that tis- 
sue can extend beyond the wires and enter the distal 
end of the tube. In the configuration of Figs. 5b and 5c, 
the control wires are drawn proximally, causing the cut- 
ting elements 134, 136 to close across the end opening 

40 of the tube, cutting tissue so that a sample can be sev- 
ered from a tissue surface. In other embodiments, a sin- 
gle control wire is used; the other ends of the cutting 
elements are attached to the end of the tube. 
[0032] The features discussed above with respect to 

45 the various embodiments, e.g. arrangements for receiv- 
ing tissue through the opening of the devices and ar- 
rangements for severing tissue from a surface, can be 
combined in further embodiments. 

50 

Claims 

1. A device (10) for collecting from a tissue surface 
(1 8), a sample of tissue (1 -5), including tissue spec- 
55 imens, polyps, or the like, comprising: 

a device body (20) defining a forward-facing tis- 
sue receiving opening (1 9) of substantially pre- 
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determined width through which tissue (1-5) 
may pass when said opening (19) is near said 
tissue surface (18), 

a severing element (64) actuatable across the 
width of said tissue receiving opening (19) 
when tissue (1-5) from said surface (18) ex- 
tends through said opening (19) for severing 
said tissue (1 -5) from said surface (1 8), and 
a storage space (25) proximal of and adjacent 
said opening (19) for storage of multiple suc- 
cessively taken samples (1-5) by repeatedly 
passing tissue (1-5) through said opening (19) 
and actuating said severing element (64), char- 
acterised in that 

said severing element (64) comprises a cutting 
loop (64), said cutting loop (64) being actuata- 
ble between an open configuration that is ori- 
ented generally coaxially with said tissue-re- 
ceiving opening and a closed configuration in 
which the loop passes across said opening (1 9) 
to sever said tissue (1 -5). 

2. The device (1 0) of claim 1 , wherein said cutting loop 

(64) is actuated by a control wire (65) extending par- 
allel with the axis of said body (20). 

3. The device (1 0) of claim 2, wherein said control wire 

(65) passes through a lumen (62) extending to an 
opening adjacent said tissue-receiving opening 
(19). 

4. The device (1 0) of any of claims 1 to 3, wherein said 
cutting loop (64) is actuated by withdrawing it into 
said lumen (62). 

5. The device (1 0) of any of claims 1 to 4,further com- 
prising a retractor (54) extendable distally beyond 
said opening (19) and said cutting loop (64) for en- 
gaging said tissue surface (18) and retractable 
proximally to draw tissue (1-5) through said tissue- 
receiving opening and cutting loop (64). 

6. The device (10) of claim 5, wherein said retractor 
(54) is a spear-form element adapted to pierce tis- 
sue and having a retaining barb on its distal end. 

7. The device (10) of any of claims 1 to 6, further in- 
cluding a cutting guide (70) on the outer surface of 
the body (20) of the device proximal of said tissue- 
receiving opening (19), said guide (70) formed by a 
slot including a cutting edge with a portion commu- 
nicating with the periphery of said opening such that 
tissue prolapses into said slot when the periphery 
of said device (1 0) is placed against said tissue sur- 
face, 

said device (10) being rotatable about its axis 
so that tissue in said slot is cut by said cutting edge 
and tissue passes through said tissue-receiving 



opening (1 9), the depth of said cut and the width of 
tissue passing through said opening being deter- 
mined by the degree of rotation of said body and 
the width of said guide. 

8. The device (1 0) of claim 7, wherein the depth of said 
cut is 1-2 mm for each rotation of said device (10). 
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